There are many challenges to developing an evidence base for Traditional Chinese Medicine and Integrative EastWest Medicine. This article offers a review of these challenges alongside an introduction and review of several innovations in healthcare research that have successfully been applied to the study of Traditional Chinese Medicine and Integrative Medicine. Such innovations include developments in Whole Systems Research, Comparative Effectiveness Research, Health Services Research, and qualitative Social Sciences Research. Each of these approaches expands upon conventional approaches to clinical research and can also be combined with clinical trial data to yield a mixedmethods approach. We conclude with a commentary on the necessity for such mixed methods studies in the continued establishment of an evidence base for TCM and IM.
Introduction& Background
The importance of evidence-based medicine (EBM) in recent medical discourse cannot be disputed.
Physicians are increasingly required to demonstrate that their clinical choices are based solidly in research evidence. For both traditional Chinese medicine (TCM) and Integrative East-West Medicine (IM), this demand has created a vibrant research community where both laboratory scientists and clinical trial specialists work to develop the evidence-base for these modalities.
The findings have been mixed, and while they are sometimes quite robust, they are generally limited by the constraints imposed by existing biomedical research models. Such models, by and large, utilize diseaseoriented methods aiming to understand the efficacy of a single, well-defined and self-limited treatment on one distinct outcome measure-blood serum cholesterol levels, for example, or body mass index (BMI). For both TCM and IM, this approach to research often falls short of describing the complexity of real treatment, where multiple modalities such as acupuncture, herbal medicine, patient education, and massage work together to treat a complex set of patterns and conditions within the individual.
Some innovative research that challenges existing models of clinical evaluation has recently emerged, however, and an increasing number of researchers have applied this expansion to TCM and IM. Their work has focused not only demonstrating the effectiveness of TCM and IM, but also on highlighting the cultural and personal value of these modalities in the U.S., China, and Europe. Several of these studies have found success through the development of mixed-methods approaches, including a combination of both quantitative and qualitative methodologies. Furthermore, many of these studies have moved beyond a strictly disease-focused model of inquiry and instead have incorporated a systems perspective on the individuals experiencing disease. With this expansion of conventional clinical research methods, these studies have successfully shown the value of a more holistic or comprehensive research approach to TCM and IM, and have further played a role in the reevaluation of research methodology for the study of medicine more broadly in the West. This article first offers an overview of the importance of EBM and the challenges of developing evidence in TCM and IM. We then describe some of the advances in innovative research methodologies, including Whole Systems research, Comparative Effectiveness Research, and social science approaches to the research of TCM and IM. We conclude with a discussion of the critical need for such innovations in the establishment of an evidence base for TCM and IM. In light of the very real crises in health care worldwide, where multiple, chronic diseases that are complicated, expensive, and difficult to manage are rapidly becoming the norm, it is imperative that researchers in China as well as the West develop research methodologies that address multiple conditions as multiple aspects of illness experience and healing process simultaneously (Briggs, 2009; Hui and Zhang, 2010; Zhao et al., 2011) .
Evidence-Based Medicine
Evidence-based Medicine (EBM), briefly, relies on "the conscientious, explicit, and judicious use of current best evidence from clinical care research in the management of individual patients" (Sackett et al., 2007) . An expert clinician is urged to merge this evidence, which largely derives from randomized control trials (RCTs) evaluating the efficacy of certain treatments, with "individual clinical expertise" in order to generate an individually tailored approach to treatment (Sackett et al., 2007) .Practice that is evidence-based, and "evidence-informed" (Evans et al., 2012; Glasziou, 2005) at the same time as taking into account the patient's priorities and the practitioners' wisdom is thought to encourage the development of a genuine partnership between the physician and a wellinformed patient. Ideally, a process of shared decision making emerges out of such an interaction. Here, EBM overlaps with the emerging discourse on "patientcentered medicine" in contemporary healthcare (Barry and Edgman-Levitan, 2012; Clancy and Collins, 2010; Reuben and Tinetti, 2012) .
Although EBM offers a seemingly ideal solution for the complex decision-making process in contemporary medicine,conclusions regarding it's practical use continue to be debated. Critics have highlighted, for example, the tendency to devalue evidence based on clinical experience in most EBM discourse, which favors knowledge based solely in research evidence, primarily the randomized clinical trial (RCT).Several scholars have indeed shown the broad gap between clinical evidence and research evidences in the everyday practice of medicine (Duggal and Menkes, 2011; Hay et al., 2008) . Other critics point out the limitations of most RCT evidence, underscoring the facts that most randomized clinical trials are flawed in terms of sample size, generalizability, and researcher bias (Duggal and Menkes, 2011; Feinstein and Horwitz, 1997) . Finally, critics argue that the application of the "average effects" of clinical trials to individual patients offers no guarantee of success, and they express frustration with the extensive skills required to communicate evidence to patients in a meaningful way (Duggal and Menkes, 2011; Liu, 2011) . Regardless of these limitations, EBM is here to stay, and researchers in both TCM and IM must take the call to establish an evidence base for clinical decision making quite seriously.
Creating Research Evidence in TCM & Integrative East-West Medicine-The Hurdles
As many readers will recognize, research in both TCM and IM comes with unique set of challenges. The first, most obvious challenges have to do with the core differences between biomedicine and TCM. Such disparities range from fundamental differences in understanding about how the body works to differences in diagnostic practice and treatment approach. For example, in TCM the body is ideally understood as an interconnected network of mental, physical, and spiritual processes, each of which is constantly affected by the other. Health is understood as an intricate and ongoing balance of these multiple processes, and disease is understood to be a manifestation of imbalance at many levels of the self (Hui et al., 2006) .
Differences like these can make it difficult to research either TCM or IM with current medical research models, including especially the gold standard clinical trial or RCT. The RCT, in general, attempts to research one variable, such as a specific drug or procedure, on another variable, such as a score on an objective scale measuring distress, or a biological marker such as cortisol levels, in relation to one disease or condition. For TCM and East-West IM researchers who are committed to looking beyond single biomedical diagnoses, the RCT can be problematic due to the need for TCM practitioners to diagnose sometimes multiple TCM patterns in conjunction with subjects' biomedical assessments (Lao et al., 2001; Ruggie, 2004) . Treatment variations based on pattern differentiation further complicate the research process. There are also issues with outcomes measurement, where in comparison to the single or sometimes double outcomes of the conventional RCT, TCM looks to many outcomes at once to understand effectiveness (Lao et al., 2001; Ritenbaugh et al., 2010) .
The second major set of challenges in both CAM and IM research has to do with getting financial support from government and private funding organizations (Ritenbaugh et al., 2010) . In the U.S., the National Institutes of Health (NIH) funds many CAM and IM studies through the National Center for Complementary and Alternative Medicine (NCCAM) as well as through other institutes within the NIH. The overall budget for CAM and IM research is small, however. There also remains a significant amount of resistance to CAM and IM research within the professional medical community (Offit, 2012; Srivastava, 2012) . CAM and IM studies are thus particularly challenged by the need to create studies that fit in with the existing demands of medical researchers and grant review committees, where CAM and IM techniques are often approached as if they were new drugs or procedures rather than centuries-old approaches to holistic healthcare (Ruggie, 2004) .
A third major challenge facing IM researchers consists of finding publishing opportunities within mainstream medical research journals once they have completed their studies (Ritenbaugh et al., 2010 
Overcoming the Challenges
Despite these many challenges, there have been many research teams at major universities who have made significant inroads into creating an evidence-base for TCM and IM by expanding upon biomedical RCT designs. For example, many TCM researchers, in China especially, utilize research designs ensuring that subjects are treated according to their genuine Chinese medical diagnoses in addition to their standardized biomedical diagnoses. Such work expands on the conventional RCT model where all patients are treated with a standard protocol.
Other innovative strategies for RCT design in TCM and IM draw upon the notion of "Whole Systems Research" or WSR. WSR studies attempt to measure the effectiveness of whole medical systems such as Ayurveda or Chinese medicine as they are practiced in real life Verhoef et al., 2005) . Here, the term "effectiveness" points to a comprehensive, more person-centered notion that the traditional notion of "efficacy." Whereas efficacy usually emphasizes the effect of one treatment agent on a single outcome measure, effectiveness looks at the effects of a treatment or set of treatments on a whole range of outcome measures. Whole Systems studies can thus be classified as a type of "pragmatic" clinical trial, which focus on measuring a whole "package of care" and ultimately investigates the effectiveness of care as it is practiced in the "real world" (Briggs, 2009; Witt et al., 2012) . In many ways, effectiveness research thus captures the synergistic effects of TCM and IM, and further falls into alignment with the emerging systems biology approach of evaluating traditional medicine (van der Greef, 2011) .
Comparative Effectiveness Research, or CER, also often aims to evaluate health care modalities along these lines (Coulter and Khorsan, 2008) .The treatment group in such studies thus receives the whole package of care associated with whole systems of healing in addition to standard biomedical treatment. The control group, on the other hand, receives only biomedical treatment. Examples of such studies include research that looks at acupuncture as a complex package of care for real patients suffering from real conditions such as back pain or headaches, as well as research on combined acupuncture and education for the treatment of cancerrelated fatigue (Johnston et al., 2011; Thomas et al., 1999; Vickers et al., 1999) . Importantly for both Whole Systems Research and Comparative Effectiveness studies, the U.S. government is increasingly beginning to value these approaches to clinical trial design (Mullins et al., 2010) . Along with this increased acceptance will hopefully come more opportunities for publishing this type of research in mainstream medical journals.
Finally, yet other studies of TCM and IM have gone around the RCT altogether, incorporating research models derived from the social sciences as well as from Health Services Research (HSR) to demonstrate the validity of alternative forms of research for these modalities. HSR spans many methodological disciplines beyond clinical medicine, including epidemiology, economics, sociology, anthropology, psychology, and biostatistics (Vargas et al., 2004) , and examines how people get access to health care, how much care costs, and what happens to patients as a result of this care. The main goals are to identify the most effective ways to organize, manage, finance, and deliver highquality healthcare. HSR methodologies include both quantitative approaches, including cost effectiveness measurement, cost benefit analyses, and outcomes research, among others, and qualitative approaches, including surveys, interviews, and document review (Coulter and Khorsan, 2008) .
Social science researchers, including sociologists, medical anthropologists, and some psychologists,on the other hand, use in-depth qualitative methodologies s u c h a s p a r t i c i p a n t o b s e r v a t i o n , f o c u s g r o u p interviews, video-recording, and ongoing semistructured interviewing. Such techniques, as Claire Cassidy points out, are "time and cost effective for finding out generally what people think is going on." (Cassidy, 2001 ). These methods are ideal for the outset of a detailed research study when researchers need to first assess the major social, cultural, economic, and personal themes influencing the process under observation (Creswell et al., 2011; Potrata, 2005) . As such, social science methods demonstrate what actually happens in an IM setting--including the way healing spaces are organized, the kinds of explanations offered to patients, the way evidence is interpreted in TCM and IM, and the way students learn the language of TCM and IM. As opposed to simply showing efficacy narrowly defined, such studies offer insight into social and cultural determinants of health behavior, patient-practitioner relationships, and selfcare (Deng et al., 2010) . In TCM and integrative EastWest medicine in particular, these types of studies include examinations of Chinese medicine users in the U.S. (Cassidy, 1998a (Cassidy, , 1998b , studies of the ways physicians in integrative hospitals in China negotiate diagnosis and treatment (Karchmer, 2010) , the process by which TCM undergoes globalization (Zhan, 2009), or the ways in which contemporary students of Chinese medicine participate in the Chinese-English translation of concepts (Pritzker, 2011 (Pritzker, , 2012 (Creswell et al., 2011; Deng et al., 2010) .
The Best of Both Worlds
There is clearly value to the conventional RCT approach. It is highly specific, and especially for single conditions where there is a clear etiology, provides a rigorous methodology for testing the efficacy, and side effects profiles, of particular treatments. The limitations of this approach are quite clear, however, even for strictly biomedical practitioners.RCTs attempting to measure the treatments effects on the average patient often overlook significant differences in individuals, and make it difficult to parse and apply findings in evidencebased practice that, by its very nature, is focused on specific cases (Liu, 2011) . RCTs and the compilation of RCTs collected in systematic reviews are complicated by the difficulty in creating unbiased trials that have a large enough sample size, and utilize adequate control mechanisms to ensure reliability. For TCM and IM, moreover, RCTs using discrete biomedical disease categories as a starting point for their inquiries are challenging due to differences in approach to evaluation and treatment of patients.
From our perspective at the UCLA Center for EastWest Medicine, the successful development of both TCM and East-West IM in the contemporary world hinges on the development of evidence that does not sacrifice the integrity of either approach to care. This article has offered several examples of approaches to research that better serve the goal of evaluating TCM and IM as they are practiced in actual clinical settings. Whole Systems Research (WSR), Comparative Effectiveness Research (CER), and qualitative research based in the social sciences all offer promising techniques for building an even stronger and more comprehensive evidence base for TCM and IM. Most importantly, such research techniques, especially when used in combination with conventional RCT approaches in mixed-methods studies, offer more holistic approach to researching TCM and IM by showing real outcomes based on the way they are actually practiced.
Research that emphasizes the emerging health models as they are developed in integrative settings is becoming increasingly important given the prediction that "the current health systems of nations around the world will be unsustainable if unchanged over the next 15 years" (PricewaterhouseCoopers, 2005) . In the U.S., the ensuing moves to reform health care to make it more preventative and person-centered at the same time as evidence-based-observable especially in major changes in health care research funding at the government level (Clancy and Collins, 2010) demand that we establish research methodologies that investigate TCM and IM as they function to treat and manage multiple interconnected, complex and ongoing conditions. From our perspective, it is imperative that researchers in China, Hong Kong, and Taiwan. where there is extensive IM infrastructure already available for research, play a role in the development of such innovative approaches to the evaluation of TCM and IM (Hui and Zhang, 2011) .
